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1. CSC Name

1.1 CSC Name Introduction

1.1.1 CSC Name Overview

In this section provide a short description of the purpose of the CSC, whereit isresident, and what it does. The
section isin paragraph format. It also contains a Conception Level data flow diagram. Thewordsin the
paragraph should refer to the blocks in the diagram by way of explanation. The following diagram is a conception
level diagram.
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1.1.2 CSC Name Operational Description

In this section provide a short description of how the CSC does what it does. This section can be thought of as a
tutorial on how the CSC works. It may make reference to the data flow diagram and should address all of the
interfaces and, at a high level, the data that flows across each.

This section isin paragraph format.
1.2 CSC Name Specifications

1.2.1 CSC Name Groundrules

Provide a bulleted list of groundrules and assumptions that relate to the CSC. Things that should be included in
this section include:

* Thingsthat the CSC will not do that someone might expect it to do.

* Thingsthat you expect to be provided to you by:
— Another CLCS CSCI or CSC.
— External system H/W or S/'W interface (identified by ICD number).
— New CLCS H/W interface (identified by specification).
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* Anylimitations or constraints that are placed on the CSC.

Note: Software interface requirementsidentified in the groundrules for one CSCI/CSC usually impose
reguirements on other CSCI/CSCs which must be documented in the functional requirements of those
CSCI/CSCs

First, second, third, and fourth level bullets should follow the following convention:
* FirstLevel Bullet #1. Bullet - 12 point.

* First Level Bullet #2. . Bullet - 12 point.
— Second Level Bullet #1.
—  Second Level Bullet #2.
« Third Leve Bullet #1. Bullet - 8 point.
«  Third Leve Bullet #2. Bullet - 8 point.
+ Fourth Level Bullet #1. Bullet - 8 point diamond.
+ Fourth Level Bullet #2. Bullet - 8 point diamond.
—  Second Level Bullet #3.

* First Level Bullet #3.. Bullet - 12 point.

1.2.2 CSC Name Functional Requirements

Provide a numbered list of functional requirements, organized by major/minor function, that describe how this
CSC performsits intended functionality. These requirements must be written in concise, unambiguous language;
each requirement must be stated as a compl ete sentence. Requirements must be stated in quantifiable, measurable
parameters, or actions to be taken when a set of conditionsis satisfied. The section should be organized in alogical
manner (e.g., by major & minor function) rather than by placing requirementsin random order within it. Things
that should beincluded in this section include:

* Major functions of the CSC.
* What each function does. Thisisalist of requirementsthat state what the function does.
* All Inputs the CSC responds to and what it does with each.

* Alsodescribe, where applicable, each of the following
— Errorsthat the CSC will trap.
— The CSC's reaction to each of the errors.

* Anydata that the ClI uses that is adaptable (e.g., user profiles or user selected options, coefficients used to

calculate linearization from table build or the OLDB).

e Critical processing requirements (e.g., if a CSC has priority as well as normal queuing to perform some
processing at a higher than normal priority these must be specified).

* Ifthe CSC has multiple operating modes the modes are described and a matrix included which identifies
which functions or requests are legal in each mode.

Follow the numbering convention described below:

Example

The Functional Requirements for CSC Name are arranged in the following major/minor functions:

1. File Repository Management

2. Software Download

3. Platform Configuration and Initialization
4. Activity Management
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5. Node Configuration
6. Recording
7. Data Requirements
1 File Repository M anagement
1.1 OPSCM shall provide the following file repositories:
1.1.1 Certified Application Repository (CAR)
1.1.2 Uncertified Application Repository (UAR)
12 OPS CM shall allow for the preservation of the following file attributes for any files manipulated by
an OPS CM process (as supported by the OS platform):
a. Filename
b. Individual owner
13 OPS CM shall allow for the preservation of the following directory attributes for any directories
manipulated by an OPS CM process (as supported by the OS platform):
a. Directory name
b. Individual owner
1.4 OPSCM shall provide the capability to introduce a temporary baseline into an OPS CM repository.
2 Softwar e Download

21 OPS CM shall provide a capability for a CLCS platform to be loaded with an SCID basdline.

22 OPS CM shall provide a capability for a CLCS platform to be loaded with an TCID basdline.

2.3 OPS CM shall provide a capability for an HCI platform to be loaded with user and positional home
directories.

24 OPS CM shall provide an HCI GUI to allow authorized users to request and execute download
functions.

1.2.3 CSC Name Performance Requirements

Provide a bulleted list of performance requirements that describe the performance reguirements for the CSC.
These can be described in terms of the threads that are involved and their required performance. The performance
reguirements must be stated in quantifiable, measurable parameters. These requirements should be stated in the
same order as major/minor functions above and should use the same convention for major/minor function
headings.

1 Node Configuration
11 OPS CM shall be ableto load and initialize anew TCID on atest set of up to TBD nodes within
15 minutes.

Note: Initialization time ends when the OPS CM process initiates the user application software start-up script(s) for
HCI, CCP, and DDP. It ends for Gateways when the Gateway moves into the operational mode (time
constraints assume there is no man-in-the-loop for the combined download & initialization process.

1.2 OPS CM shall load SCID and TCID software on a launch configuration of up to TBD nodesin 2
hours or less.
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CSC Name Interfaces Data Flow Diagrams

This section provides a description and diagram of all of the interfacesto the CSC. Describe in words and lists the
interfaces. Use diagrams like the following to depict the interfaces to the CSC.

External Data Flow Diagram Example

The purpose of the External Interface diagram isto show the interfaces between the CSC and the external e ements
it interfaces with. It conveysin apictorial format all of the input and output streams that the CSC deal s with, but
not their content. Include with the diagram a short paragraph describing the data flow so that a reader can pick up
the document and understand the data coming into the CSC and the data sent out of the CSC without a
conversation with the devel oper.

Note: Do not use the underscore_character between words. Thisis an English language document that we want
peopleto be able to pick up and read in their natural language, not a pseudo programming language.

Note: Thisisthe end of the Design Panel 2 Required material. The information covered below is
for Design Panel 3.

1.3
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CSC Name Design Specification
Include a brief description of the architecture of the CSC. If there are any priorities associated with the design they
should be specified here.

1.3.1 CSC Name Detailed Data Flow

This data flow provides a pictorial representation of the data flow between external sources and destinations and
the major and minor functions of the CSC. Thisis an example detailed data flow diagram.

Detailed Data Flow Diagram Example
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The purpose of the Detailed Interface/Data Flow diagram isto show all of theinterfaces, internal aswell as
external, of the CSC. It conveysin apictorial format all of the input and output streams that the CSC deals with,
but not their content. The content of each of these streams of data is described in the detailed design below.
Include with the diagram a short paragraph describing the data flow so that a reader can pick up the document and

understand the data flow without a conversation with the devel oper.

Note: Do not use the underscore_character between words. Thisis an English language document that we want
people to be able to pick up and read in their natural language, not a pseudo programming language.
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1.3.2 CSC Name External Interfaces

1.3.2.1 CSC Name M essage Formats
This datais the System Messages output by the CSC.

Example:

Message Number =
Message Group =

GSE Gateway 11 Adapter Failure - Polling Stopped - Switchover Requested
Status Register Contains H#1 2# S/B H# 3#

Insert #1 = One Character Integer Value 1 through 8
Insert #2 = Four Character Hex Value
Insert #3 = Four Character Hex Value

Help Information Content:

Help information content will contain a breakdown of the status register showing the meaning of each bit. This
file would also show (in time) the likely cause of different failure indications.

Details I nfor mation:

Details Information will be available on the Status Register only.

1.3.2.2 CSC Name Display Formats
Thisisthe design of Displays produced by the CSC.

Example 1.

LPFP
LPFT

LINR [
CHMBR &

RAJUNCT I

H
B

A
HYD \\ DEME B EMERG S/D
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Example 2:
D ataProductM anager - Form Designer M=] E3 |

DPRequest | DRRetrieval | DFStatus | DRArchive |
S5TS Flow Scrolled List

I jv

Data Product

I jv

Unszchedule

Create Save Schedule

Modify | Delete
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CSC Input Formats
This data is for CSCs that have a language like interface (e.g., Command Processor — Apply Analog)

Example:
APPLY ANALOG
1}
| = ora S NeTieaN / \
| APPLY | APPL V) FUNCTION | , b 1
ANALOG | | DESIGNATOR | (&

© ~ PORT

FspeciFicATIoN 72 2

l 4

Depress

XMIT CMD
/ function key
4 ¢ \
Depress
EXEC CMD

function key
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1.3.24 CSC Name Printer Formats
This data documents the design of anything printed on printers.
Example:

LDB MASSMEMORY READ
CDT=-99:2359/59 GMT=132:1232/24.375 GATEWAY=LDBA CMD=MASSMEMORY READ FCNL DEST=MM TRNSID=01E7 CPU=SDC

FTSB= 5144 DEST=MM 1 SEQ BLKS=9
MASSMEMORY RESPONSE TIME=1232/24.531 GMT FUNCTIONAL DESTINATION= MM TRANS ID= 01E7 CAPABILITY 1 READ OF
MM2 FILEO TRACK 6 SUBFILE 7 BLOCK 0 BLOCK# 30 OF 31 BLOCKS READ ERRORS

0000 Co6C6 C6C6 C6CH6 C6C6 C6CH6 CHCH C6C6 C6C6 C6C6 CH6CH C6C6 C6C6 C6C6 C6C6 C6Co6 C6C6 000F
0010 Co6C6 C6C6 CB6CH6 C6C6 C6CH6 CHCH C6C6 C6C6 C6C6 C6CH C6C6 C6C6 C6C6 C6C6 C6Co6 C6C6 001F
0020 Co6C6 C6C6 C6CH6 C6C6 C6C6 CHCH C6C6 C6C6 C6C6 C6CH C6C6 C6C6 C6C6 C6C6 CO6Co6 C6C6 002F

01F0 C6C6 C6C6 C6C6 C6C6 C6C6 C6CH C6C6 C6C6 C6C6 C6C6 C6C6 C6C6 C6C6 C6C6 C6C6 C6C6 O1FF

LDB MASSMEMORY WRITE
CDT=-99:2359/59 GMT=132:1245/02.465 GATEWAY=LDBA CMD=MASSMEMORY WRITE FCNL DEST=MM TRNSID=02F0 CPU=DPS

FTSB=5144 DEST=MM 1 SEQ BLKS=3 DATA:
0000 0000
MASSMEMORY RESPONSE TIME=1245/02.900 GMT FUNCTIONAL DESTINATION = MM TRANS ID=02F0

CAPABILITY 1WRITETO MM1 UNSUCCESSFUL

LDB MMU READ LOAD BLOCK
CDT=-99:2359/59 GMT=132:1247/24.449 GATEWAY=LDBA CMD=MMU READ LD BLCK FCNL DEST=MM TRNSID=02A7 CPU=SDC
PH/LD BLK = #0302

MM VERSB=#0000 PATCH ID=#0000 FSW ID= 8 CHKSM #43A9 MM1 NOCOMP DUMP
MASSMEMORY RESPONSE TIME=1247/12.950 GMT FUNCTIONAL DESTINATION = MM TRANS ID=02A7
CAPABILITY 2 READ & DUMP LOAD BLOCK MM1 PHASE=01 LOAD BLOCOA W/O COMPARE

STATUS= SUCCESSFUL
FILE 3 TRACK 6 SUBFILE 1 BLOCK 9 BLOCK COUNT= 31
0000 9E31 B5F6 0001 C6C6 C6C6 C6C6 C6C6 C6C6 C6C6 C6CH C6C6 C6C6 C6C6 C6C6 C6Co6 C6C6 000F

01F0 A1F3 3089 A1F3 C6C6 C6C6 C6C6 C6C6 C6C6 C6CH C6C6 C6C6 C6C6 C6C6 Co6C6 C6C6 C6C6 O1FF
1
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1.3.2.5 Interprocess Communications (C-to-C Communications?)

Thisisthe datathat is sent between CSCs that may or may not be in the same processor. Examples are the C-to-C
formats that Tom Jamieson has developed for us. These formats are prepared initially by the Systems Engineering
Team (Tom Jamieson) but not owned by the SEI group during the design of the CSCs that send and receive them.
The SW design team is expected to

1) Assume control of the design of the C-to-C

2) Develop thedesign

3) Document the design — in this document?

4) Provide the design to Tom Jamieson after DP3 approval for incorporation into the System Interface
Document (TJJ is this name correct?)

Example:

Change Data Packet Payload Body Entry (Analog)
B15 B14 B13 B12 Bll1 B10 B9 B8 B7 B6 B5 B4 B3 B2 Bl BO

0000-1001 * | Status | FDID MSB
FDID - 16 LSB
cCc
EU**
EU**
* = “this is an analog entry and 0000-1001 = 100 usec time”.
** = 32 bits

1.3.2.6 CSC External Interface Calls(e.g., API Calling Formats)
Thisisthe data that is sent between CSCs via a calling mechanism (e.g., API call)

Example:
TBS

1.3.2.7 CSC Name Table Formats

This data documents the design of the tables used internal to the CSC and provided from an outside source (e.g.,
Gateway Table Build, OLDB, etc.)

Example:

TBS

1.3.3 CSC Name Test Plan

Example:

TBS
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Appendix A

In most cases a CSCI is composed of the functionality contained in multiple CSCsthat are part of the CSCI. The
intent of the SRSY/Design Specification is to capture the requirements and design of both the CSCI and its CSCsin
one set of volumes. Since we are using e ectronic forms of documentation for the most part these should be easily
captured in one place with links to others? At any rate one option for the structure of a CSCI document is as
follows:

GSE Gateway Services

CSCl & CSCs @\
1

GSE G/W
Services
CSC
GSE G/W Init GSE G/W Thl GSE G/W M eas GSE G/W Bus
Load & Init & Data Processing Command Processor
CSC
GSE G/W Issue GSE G/W Table GSE G/W GSE G/W HIM
Command Maintenance Redundancy Mgmt Hardware Test
—
CSCI Outline
GSE G/W
1.1 CSCI Name Introduction
1.2 CSCI Name Overview
1.2.1 CSC 1 Name Document
1.2.2 CSC 2 Name Document
1.2.3CSC 3 Name Document
(0]
(0]
(0]

1.2.N CSC N Name Docum ent



84K 00510-210

GSE G/W Init

GSE G/W Init

Revision: Basic
May 20, 1997

Design Panel 2

CSC Requirements Spec

1.0 GSE G/W Init

1.1 GSE G/W Init Introduction

1.1.1 GSE G/W Init Overview

1.1.2 GSE G/W Init Operational Description
1.2 GSE G/W Init Specifications

1.2.1 GSE G/W Init Groundrules

1.2.2 GSE G/W Init Requirements

1.2.3 GSE G/W Init Performance Requirements

1.2.4 GSE G/W Init Interfaces/Data Flow Diagrams

Design Panel 3

CSC Requirements Spec

1.0 GSE G/W Init

1.1 GSE G/W Init Introduction

1.1.1 GSE G/W Init Overview

1.1.2 GSE G/W Init Operational Description

1.2 GSE G/W Init Specifications

1.2.1 GSE G/W Init Groundrules

1.2.2 GSE G/W Init Requirements

1.2.3 GSE G/W Init Performance Requirements
1.2.4 GSE G/W Init Interfaces/Data Flow Diagrams

CSC Design Spec

1.3 GSE G/W Init Design Specification
1.3.1 GSE G/W Init Detailed Data Flow
1.3.2 GSE G/W Externa Interfaces
1.3.3 GSE G/W Internal Interfaces
1.3.4 GSE G/W Structure Diagram
1.3.5 GSE G/W Test Plan

sobueyD AJuo Jussaid
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Appendix B

This appendix providesinformation that will be used for CSCs that are devel oped using Object Oriented Design

(OOD) methodol ogy.

Note: Theinformation in Appendix B ispreliminary and will change asthe OOD methodology to be used on

the CLCS project matures.

The OMT/Rumbaugh notation will be used to document the architecture according to the following legend:

Architecture Diagram

— 0 = [

Processor
Process Thread Database

Kinds of Networks

wn (O (O 68

Ethernet Network Cloud

Token Ring Star
Types of Devices

—

. — =

i

Desktop Server Workstation Macintosh Laptop
EI 1 | g l .
wnicomputer Mainframe Printer Satellite Dish Telephone

An example architecture diagram is shown bel ow:
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@ SDS Packets SDS’
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VME System/
VxWorks OS
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»\ Gateway, ["]I“]I]
™~
CNTL Health Status SDC
Init Data
@ METRO Data TCID Build File
Retransmiited Retransmitted
GMS Packets METRO Packets
—
Maintenance
Station

1.4 DP2

Prior to DP2, the designer will decide whether to use Structured Design or OOD. |f structured design isto be used,
the examples used in the body of this document will be used. If OOD isto be used, the CSC designer should
provide a set of preliminary class diagrams. At DP2, the focusis on requirements and preliminary design.
Accordingly, the class diagrams presented at DP2 should describe the key abstractions in the requirements

(“problem space” classes).

The OMT/Rumbaugh notation will be used to document class information according to the following legend:
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4 Class Diagram
Class Generalization Aggregation
<>— Aggregate
Class Name | ggreg
Attributes Discriminator
Operations | Multiplicity of Associations
| Subclassl| | Subclasszl — 1l:Exactlyone
@ 1 : Many (zero or more)
Object Association as Class —__O 1:Optional (zero or one)
ject N 1+
OPJeC ame ] | Class1 | | Class2 | 1: One or more
| Attribute Values J ®—@ N : Many (many to many)
Exactly one Many
Subsystem Link Class Instantiation
3 . — | ] > Instantiation (of object)
Subsystem Nam1 Link Attributes
Link Operations @ p Instance of (class)

K Link
An example class diagram is shown bel ow:

CAppManager CUserConfig

+MainEventLoop(): vdid

CHCIManager CLinkList

-Interface: CHClInterface -Start: CLinkListEntry

-DMList: CLinkList -End: CLinkListEntry

-TASList: CLinkList -NumElements: CLinkListEntry
-EIMList: CLinkList K>—@ +CLinkList()

-UserConfig: CUserConfig

-MessageHandler: CMessageHandler *AddElement(Object obj): void

+InsertElementAt(Object obj, int pos): poid
+CHCIManager(String title, String pgmll.ist) +RemoveElement(Object obj): boolean
+HandleExceptions(): boolean +Contains(Object obj): boolean
+MainEventLoop(): void +IsEmpty(): boolean

+Find(Object obj): CLinkListEntry

1
CHClInterface CMessageHandle TASList

1.5 DP3

For DP3, the designer should provide a set of additional class diagrams that augment the analysis phase classes
presented at DP2. Further refinements of the classes presented at DP2 may be included to provide context and aid



84K 00510-210 Revision: Basic
May 20, 1997

in understanding. The purpose of these diagrams are to document the mechanisms that will be used to implement
the requirements for this CSC.

The OMT/Rumbaugh notation will be used to document class information according to the following legend:

/ Class Diagram

Class Generalization Aggregation

<>_ Aggregate
Class Name | ggreg
Attributes Discriminator

Operations | Multiplicity of Associations
| Subclassl| | Subclasszl — 1:Exactly one
@ 1 : Many (zero or more)
Object Association as Class ___O 1:Optional (zero or one)
Object Name ] | Class1 | | Class2 | " 1:0neor more
| Attribute Values J ®—@ N : Many (many to many)
Exactly one Many
Subsystem Link Class Instantiation
3 . — ] Instantiation (of object
Subsystem Nam(i Link Attributes > ( ject)
Link Operations @ p Instance of (class)

K Link
An example class diagram is shown bel ow:

CAppManager CUserConfig

d

+MainEventLoop(): vq

CHCIManager CLinkList

-Interface: CHClInterface -Start: CLinkListEntry
-DMList: CLinkList -End: CLinkListEntry
-TASList: CLinkList -NumElements: CLinkListEntry
-EIMList: CLinkList K>—@ - -
- . +CLinkList()
"UserConfig: CUserConfig +AddElement(Object obj): void

“MessageHandler: CMessageHandler +InsertElementAt(Object obj, int pos): void

+CHCIManager(String title, String pgmll.ist) +RemoveElement(Object obj): boolean
+HandleExceptions(): boolean +Contains(Object obj): boolean

+MainEventLoop(): void +IsEmpty(): boolean
+Find(Object obj): CLinkListEntry

1
CHClInterface CMessageHandle TASList

In addition, for classes that exhibit state machine behavior, a state diagram should be included that depicts the
dynamic behavior of the class according to the following legend:

7
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4 State Diagram

( State w History
k Actions/Activititﬁ @

S e > Message
Initiator  Te€rminator event

’ @ {constraints} >

event / operation

>

Superstate event [guard]

>
event/operation [guard‘
{constraints}

An example state diagram for a software implementation of a countdown clock is shown below:

Holding ]
A
CDT S
CDT Reset CDT
/ Count
Initial CDT Hold
CDT Reset

A 4

Counting ]

In addition, key scenarios of the CSC’s operation or key processing threads should be documented with an scenario
diagram according to the legend below:



84K 00510-210 Revision: Basic
May 20, 1997

/ Scenario Diagram

Simple Mes;sage> anchronou§

Initiator Terminator Balking
Abstract Message
‘ @ g’ Timeout
) End Of Cycle Asynchronous
Object - n

K Result Name = Message Name (Parameters) : Return Type> /

An example scenario diagram that illustrates the message flow responsible for opening a specific valve is shown
bel ow:

—Open M4(): boolear™

—Open(): boolearn»
—Set ON(): boolea%

Set ON(): boolean———

HMF User HMF HMF GNOK4551EGNOK45
Display Oxidizer Oxidizer
Object EIM Valve M4



